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June 28, 1982

DOCUMENTATION RECORDS
FOR
RAZARD RANKING SYSTEM

INSTRUCTIONS: The purpose of these records is to provide a convenient
vsy to prepare an suditable record of the data and documentation used to
g:ply the Hazard Ranking System to & given facility. As briefly as pos-
sible sucmarize the information you used to assign the score for each
fsgctor (e.g., "Waste quantity = 4,230 drums plus BOO cubic yards of
sludges”). The source of informetion should be provided for each entry
end shoulé be g bibliograzphic-type reference that will make the document
used. for s given data point easier to find. Include the location of the
document end consider appending & copy of the relevant page(s) for ease
in review, B :

FACILITY NAME: j@{,h&m F4. + Taclrey

LOCATION: AMwd See | TS RYE . %'% (’m&}/. Utedty
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Ground Waiter Route Work Sheet

Atsigned Value Multi- Max. Ref.
Rating Factor (Circle One) plier Score Score | (Section)
[1 ovserved Retease \6\ 13 1 0 45 31
if observed release is given a score of 45, proceed to line E]
if cbserved release is given a score of 0, proceed to line [2]
@ Route Characteristics 3.2
Depth to Aquifer of 012 @ 2 (2 ¢
Concern
Net Precipitation @ 123 LI 3
Permeabillity of the 120 1 3 3
Unsaturated Zone
Physical State o183 1 A 3
Total Route Characteristics Score / ) 13
E Containment 0 12 @ 1 3 3 33
IB Waste Characteristics ¢ 34
Toxicity/Persistence 036 9121540 v 7 18
Mazardous Waste 0123456 7¢ 1 4 8
Quantity
Tota! Waste Characteristics Score a ¢ 26
B Targets {p s
Ground Water Use o 1 3 3 ]
Distance 1o Neares! 0 4 ¢ 8 10 1 16 40
Well/Population 12 g? 18
Served 24 32 35
Tota!l Targets Score s § 49
B ttune [ is 5. murvipy [ x [@ x B
itine [§ iso.mutipy [2) x 3] x [ x [& 18876\ 67,930
@ Oivide line [6] by 57,330 and muttiply by 100 Sgw= 33.93%

FIGURE 2

GROUND WATER ROUTE WORK SHEET




Gurface Water Route Work Gheet

Assignet Value Mutli- Max. Ref.
Rating Factor {Circle Ons) plier Score Scors | (Section)
[D observed Retease 0 @ 1 45 45 4.1

i observad releess Is Qiven & value of 45, procesd 1o tline [).
i observed relesss s glven & value of 0, procesd to fine [2)

@ Route Characteristics 4.2
Facllity Slopeandintervening 0 % 2 3 1 3
Terrain
tyr. 2¢-hr. Rainfall 0123 1 3
Distance to Nearest Surface 012 3 2 ¢
Water
Physica! ute 0123 ) | 3
Tota! Route Characteristics Seon 13
B conainment 0123 1 ) a3
[8 waste Characteristics _ L
Toxicity/Persistence 036 9121509 1 3 e
Hazardous Waste 0123456 78 1 8
Quantity :
Tota! Waste Characteristics Score Q6| *
@ Jargets 4.5
Surface Water Use 0o 1t @ 3 3 o
Distance 1o s Sensitive ® v 2 3 2 O ¢
Environment
lation Served/Distance 0 &4 & 10 ]
P Water ntane ltz 1 18 @GP Q0 4
Downstream 20 0 2 3B 40
Tota! Targets Score ;z G 55
€] tune (1) sas.mutipy 5] x [4 x [E] . 30420
iine [1] so.mutipy [2) x 8] x [ x [ , 64,350
[ oivide tine [€] ty 64.350 and muttiply by 100 Sew = 4727
FIGURE 7

SURFACE WATER ROUTE WORK SHEET



Air Route Work Sheet

Rating Factor

Assigned Value Mutti-

(Circle One) plier Score

Max. Red.
Score | (Section)

E.l Observed Release

) 45 1 | 6

L] 5.1

Date and Location:

Lot Seereld — Rrve Sapmples ot Clllecded

Sampling Protocol:

i tine [7] is 0, the §, = 0. Enter on line [E].
ttiine [i] is 45, then proceed to tine [2].

@ Waste Characteristics

$.2
Reactivity and 6 1223 1 3
lncompatibility )
Yoxicity 0 122 3 ]
Hazardous Waste ¢ 123456 78 1 8
Quantity
Total Waste Characteristics Score 20
E Targets 83
Population Within } 0 8121518 1 30
4-Mile Radius 21 24 27 30
Distance to Sensitive 0123 2 6
Environment
Land Use 0123 1 3
Total Targets Score 35
0 wvutipy [ x 2 « 3 35,100
@ Divide line E by 35.100 and muitiply by 100 Sg = 0
FIGURE 8

AIR ROUTE WORK SHEET




s s2
Groundwater Route Score (Sgy) 3293 | /04939
Surface Water Route Score (Sgw) 47 2 7 2334. 4%
Alr Route Score (Sa) O 0
RERY: .
Sow * Sew * 5 /////// 5. 61
\r:w + 82 "t g? /1.73 =Sy = /////// 23320

FIGURE 10

WORKSHEET FOR COMPUTING Sy




Fire ang Explosion Work Sheet

. Assigned Value Multi- Max. Rel.
Rating Factor (Circle Oney ptier Score Score | (Section)
E Containment 1 3 1 3 7.4
@ Waste Characteristics 1.2
Direct Evidence 1+ 3 1 3
Ignitability 0123 1 3
Reactivity ot 223 1 3
incompatibility c 1223 1 3
Hazardous Waste 0123456 78 1 [}
Quantity
Total Waste Characteristics Score 20
El Targets 7.3
Distance to Nearest 0123 4 8% 1 ]
Population
Distance to Nearest 01223 1 3
Building
Distance to Sensitive 0123 1 3
Environment
Land Use 01 23 1 3
Population Within 0 123 ¢ 5 1 -]
2-Mile Radius
Buildings Within 012345 1 s
2-Mile Radius
Tota! Targets Score 4
@ mutiply [ x 2 x 3 1,440
@ Divide line m by 1,440 and multiply by 100 SFg =

FIRE AND EXPLOSION WORK SHEET

FIGURE 11




Direct Contact Work Shes!

Assigned Value Mutti- Max. Rel.
Rating Factor (Circte One) plier Score Score | (Section)
E Observed Incigent 0 48 1 45 8.1
i line [1) Is 45, proceed to line [4]
i line [T] 180, procesd to line [2
B accessivmity 0123 1 3 8.2
B contsinment o 15 1 15 8.3
Waste Characteristics
Toxicity 01223 3 5 8.4
@ Targets 8.8
Population Within a 0 12 348 4 20
1-Mile Radius
Distance to a 01223 4 12
Critica! Habitat
Tota! Targets Score . 32
[E] vvine [ is 45, muntipy [} x [@ x [&]
itine [1] iso.mutiply 2 x [B) x [@ x [& 21,600
El Divide line @ by 21,600 and multiply by 100 Spec =
FIGURE 12

" DIRECT CONTACT WORK SHEET




GROUND WATER ROUTE

1 OBSERVED RELEASE

Contsninants detected (5 maximum):

ﬂm«é«wﬂu A le, nbt etltcAel o g /2 9./7 1765

Rationale for attributing the contaminants to the facility:

xR

2 ROUTE CHARACTERISTICS

Depth to Aquifer of Concern

Vgﬁe’descrxptxon of squifers(s) ‘of concern: el 74
gﬁ::jizsauv zﬂ;oaSnS c%wysib?;4§7¢!égnn' CZfszggi ﬁnngéJ44 ‘h(L
[Mz”ﬂfef Tuo@wn& alsaturafel -/b wr%—ﬁ«.._ f:;(‘z’

. /ﬂ&gﬁ&Asf;lr ‘éhﬂﬁyf'hvf; "~ riwtfac .
¢¢4( Ako&a44:zif§§£2?oiﬁzkvu’ Ko o roclls ;7 /2798
G%( Worrdlsy i o
Depth(s) from the ground surface to the highest :Zasonlf level of the
saturated zone [water table(s)} of the aquifer of concern:

7he, vt _1w:e e 0L Aot v :}v%m,c;o:ﬁ&/««f&g%\w.

Depth from t‘e ground surface to the lowest point of waste disposal/
storege:

bépié14ﬁfuij flyg%é jfbﬂovv-ti Yo /0 zﬂkﬁLJﬂ

Leg- 10



Xet Precipitation .

Mean annusl or seasonal precipitadtion (list months for seasonal):
v Q0 ipchies

Aef- [, Plate | - :
Mean znnual lake or seasonal evaporation (list months for se2sozal):

A 32 rache
feof-2

Yet precipitation (subtract the above figures):

- /2 Arches

Permeabilitv of Unseturated Zone

Soil type in unsaturated zone: .
#ZMcégf f;5%¢4k47/7n{z¢Q~LL.&/ /4“H&ZﬁMJhi?/4@fz%rzr_ln «¢124L;f;1n1 Cé%7i
/¢ /, pas

Permeability associated with scil type:

7 ’0.} Cyw,se(a

Ref.3; p.15

Phvsical State

Physical state of substances at time of disposal (or at present time for
generated gases):

s 5 iRl o = fort rattiod
3)&][,9} g,,w«, 179 % 20, 1795 . _ f<f- #‘:I‘)

* % %



3 CONTAINMENRT
Contsinment

Method(s) of waste or leachate containment evaluated: : .

W porl Larn at Reoll & )lad«,.ao ( Sote visit E’}w; 19 a0 22, 113
Aor. 4

Method vith highest score:

wacte piles Wu«gj Wie Ye_ u—nn}a,&e;b’uuq onl e 2

Keg 3, p. 17

& WASTE CHARACTERISTICS

Toxicity and Persistence

Compound(s) evaluated:

/4 Al 3 prrsiec: 3

/1,/- 5// 363 ﬁl‘/"?/ f'”

Compound with highest score:

/% L

feg.3, p. 18

Razardous Waste Quantity

Total quantity of hazardous substances at the facility, excluding those
vith 2 containment score of 0 (Give 2 reasonsble estimate even if
guantity is above zmaximum):

W Heao &M‘M.l‘\ +M A,J/g/ 171/71 oD tlse 1’.:12‘
w1, 139, 133 eubye o

Reg 10 | K"o’- /<

Basis of estimating end/or computing waste quantity:

- 1o

Ref
Kep 1



5 TARCETS

Cround Vater Use '

Use(s) ¢f aquifer(s) of concern vithin a d-mile radius of the facility:

o Buidge Ll s wail 40 ki tipply o, fouk Oly o, o frchony
éumfclx_w/fﬂM«efs 5'4( ‘?

fyo Keg-rs~

Distance to Nearest Well

Location of nearest well drawving from aquifer of concern or occupied
building not served by a public water supply:

)ﬂm é'lz/s(_ W&w g’f/ox ;.S'/)M-('&) o AL oo “'_j,.’ éz / C?
mm SYUE N NEWY Seeq Tas, K 5

Kt{ s /4 /3

Distance to sbove well or building:

/,,onAL'«'?, s nihes {nm WL«S/:

}zbﬁ./3

Populaticn Served bv Ground Weter Wells Within & 3-Mile Radius

ldentified water-supply well(s) drawing from aqux fer(s) of concern
vithin a 3-mile radius and populations served by each:

PcéfirC (ﬁAI well ¢5 one Sctce
— Parl 0 7 W LAt an—aa-.isf' ﬁ/«‘lff;fn vAe

: Z‘ ﬁunj-ﬂs YN Qs x. YSTO 19 YKl Heemen Ll St
¢J&Z; 10 0c ,f?-;Zﬁf ot fer 7ﬁr- . J

CoaéL{;txon of land earez irrigated by supplv well(s) drsw;ng from
equifer(s) of concern within 2 3-mile rsdius, 2nd conversion to
population (1.5 people per acre):

Tace

/@5 s Ky 4

Tetzl porulstion served by grcund wvater within & 3-mile radius:

F'//W /rm\ oK. Yscvo Jo sven 10, 0o dlfb(ﬁ,a,.%_ «ftim )"l-( S€asim .

Ref. 7



SURFACE WATER ROUTE

1 OBSERVED RELEASE

Contsminants detected in surface water at the facility or downhill from
it (5 maximum):

Sfead

Rationale for attributing the contaminents to the facility:

water: |.@
ey oo S sl
Qmwn,d' S,,&ruw 1995/(5//? oo d)

Lot Sorvices Regpunsit o d) Anatysis for Licte oo FOA Takiso Pl 4]

2 ROUTE CHARACTERISTICS fe {.‘F’I'l

Fecility Slope and Intervening Terrzin

Average slope of facility in percent:

Name/description of nearest downslope surface water:

,

Averzge slope of terrain between facility and above-cited surface water
body in percent:

Is the facility located either totally or partially in surface water?



.

Is the facility completely surrounded by areas of higher elevation?

1-Year 24-Hour Rainfall in Inches

Distance to Nesrest Downslope Surface Water

Physical State of Waste

3  CONTAINMENT
Containment

Method(s) of waste or leachate containment evaluated:

Method with highest score:



& WASTE CHARACTERISTICS

.
Toxicitv and Persistence

Conmpount(s) evaluated
¥ Forilp 3 prids face 3
W57 fp 500

Compound with highest score:

Y2

Hezardous Waste Quantity

Total quantity of hazardous substances at the facility, excluding those
with 2 containment score of 0 (Give & reasonable estimate even if
quantity is 2bove maxizmum):

Ay Koait oaillion Firs
Vs ¢4 /0 : 48, H7, 00 Gutve ot K. 7

2asis of estimating and/or computing waste quantity:
_1E;Z§¢£4n4— Ge G iﬁﬁz. éﬁig_eo < // -

ﬂﬂ” Hey-19

5 TARGETS

Surface Water Use

Use(s) of surface water within 3 miles downstream of the hazardous
substance:

~Orriatin & MJ«W fretls (Leg. 11, 5619 g
U#‘M% a,oéu,«.lu‘a% WA Aotiica (I(-c'(. Je).



1s there tidal influence?

Ve

Distance to a Sensitive Environment

Distance to S-acre {(mininum) coastal wetland, if 2 miles or less:

Nae

‘/4Distance to S5-scre (mininum) fresh-water wetland, if 1 mile or less:
: w-ﬂ.}/‘etw‘() < Sacie, ‘5 uﬂ"_Llu;- J00 .f—&&}l d-b’
M\%ﬁ _Tu u»ﬁw ‘s MMM Q—Wi‘f <P,
Jekix ap w—{ﬁﬁdﬁa&a A2, gl nc ResciZe, 2V gymotl

(wtene) oo Sola visck Gl1kS.

Distence to critical habitat of an endangered species or national
wildlife refuge, if 1 mile or less:

Muﬂﬁuw

Povulation Served bv Surface Water

Location(s) of water-supply intake(s) within 3 miles (free-flowing
bedies) or | mile (static water bodies) downstream of the hazardous
substance and population served by each intake:

P ol 7nu¢$4u‘¢ur&, Aeghec fan Mamo\e( berd Ernetihorilioe rht
K degrna Fettpe et Qtvpli (RT-Sw-3) estlecteld
S Sy ten Creed ot e Xéa%y Doctrinn Fruacet (Ao, )

7 A /%’A— ‘paa, ,Q(M M«ugﬁff/m et Liveatom 1's /&‘YM
approx. 1056 et Kpronetrten 7 Otnp . Statim KT-S0-3. {/&o/. /7;‘1‘?).

roX. 5¢5 acrey W&Jﬁwj - MML/}I‘/'M
b R e e e, AP
catim . (7éQZ{'49 . .

f;gfs‘ir’ld§'((‘fﬁhstraAAAD ::-ﬂg‘T-Tfs—fmﬁpogﬁalthq A}fvzec- (:iazﬁ432>

S



Computation of land area irrigated by sbove-cited intake(s) and

conversion to population (1.5 people per scre):

& acncd irrs (Lef. )
5?5’ Wﬁmt,%-%}q

TS

Total pcpulation served:

€11.S

Neme/description of nearest of sbove water bodies:

Silver Creed

Distance to sbove-cited intskes, measured in stresm miles

Wm%p_,zé_ /056 .;(u/'t" ({4,5 17 /93

10



AIR ROUTE

1 OBSERVED RELEASE

Contaminants detected:

O .

Date and location of detection of contaminants

Methods used to detect the contamingnts:

Rationale for attributing the contaminants to the site:

2 WASTE CHARACTERISTICS

Reactivity and Incompatibility

Most reactive compound:

Most incompatible pair of compounds:

11



“~

Toxicity

Most toxiy compound:

Hazsrdous Waste Quantity

Total quentity of hazardous waste:

Basis of estimating &nd/or computing waste quantity:

3 TARGETS

Population Within 4~-Mile Radius

Circle radius used, give population, and indicate how determined:

0 to 4 mi 0 to ]l mi ‘0 to 1/2 mi 0 to /4 wi

Distance to a Sensitive Environment

Distance to S-acre (minimum) coastal wetland, if 2 miles or less:

Distance to S-acre (minimum) fresh-water wetland, if } mile or less:

12



Distance to critical habitet of an endangered speciei. if 1 mile or
less:

Land Use

Distance to commercizl/industrial asrea, if | mile or less:

Distance to national or state park, forest, or wildlife reserve, if 2
miles or less:

Distance to residential area, if 2 miles or less:

Distance to agricultural land in production within past 5 years, if 1
mile or less:

Distance to prime agricultural lend in production within past 5 yeesrs, if
2 miles or less: ’

1s a historic or landmark site (National Register or Historic Places and
National Natural Landmarks) within the view of the site?

13



FIRE AND EXPLOSION

1 CONTAIRMENT

Razerdous substances present:

Type of containment, if applicable:

2 WASTE CHRARACTERISTICS

Direct Evidence

Type of instrument &nd measurements:

Ignitabilitv

Compound used:

Reactivitz

Most reactive compound:

Incompatibility

Most incompatible peir of compounds:

14



Hazardous Waste Quantity

Total quantity of hazardous substances at the facility:

Basis of estimating and/or computing waste quantity:

3 TARGETS

Distance to Nesrest Population

Distance to Nearest Building

Distance to Sensitive Environment

Distance to wvetlands:

Distance to critical habitat:

Land Use

Distance to commercial/industrial arez, if 1 mile or less:

15



Distance to national or state park, forest, or wvildlife reserve, if 2
piles or less: ’

Distance to residential ares, if 2 wiles or less:

Distance to agricultural land in production wvithin past 5 years, if )
mile or less:

Distance to prime agricultural land in production within past S years, if
2 wiles or less:

Is & historic or landmark site (National Register or Historic Places and
National Natural Landmarks) vithin the view of the site?

Population Within 2-Mile Radius

Buildings Within 2-Mile Radius

16



DIRECT CONTACT

1 OBSERVED INCIDENT -

Date, location, andé pertinent deteils of incident:

2 ACCESSIBILITY

Describe type of barrier(s):

3 CONTAINMENT

Type of containment, if applicable:

& WASTE CHARACTERISTICS
Toxicity
Compounds evaluzted:
Compound with highest score:
* & &

17
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S TARCETS

Population vithin one-mile vadius

Distance to critical habitat (of endangered svecies)

18
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WATER RESOURCES OF THE HEBER-KAMAS-PARK CITY AREA
NORTH-CENTRAL UTAH

by

C. H. Baker, Jr., Hydrologist
U. S. Geological Survey

ABSTRACT

The Heber-Kamas-Park City area encompasses about 810 square miles in Wasatch and
Summit Counties, in north-central Utah, and includes four mountain valleys—Heber Valley,
Rhodes Valley, Parleys Park, and Round Valley—with most of the surrounding watersheds.
Parleys Park and most of Rhodes Valley are in the Weber River drainage basin; Heber and Round
Valleys are in the Provo River drainage basin.

The Provo River rises in the southwestern Uinta Mountains end fiows to Utah Lake. At
Deer Creek Dam, on the boundary of the study area, the average annual discharge of the Provo
River for the 14-year period 1953-67 was 256,300 acre-feet per year; an additional 33,800
acre-feet per year (average) was diverted for use outside the drainage basin. An average of 68,000
acre-feet of water per year is added to the Provo River by diversion from other drainage basins.

The Weber River has its headwaters in the northwestern Uinta Mountains, and flows to
Great Salt Lake. The average discharge of the Weber River below Wanship Dam near the north
end of the study area, for the 10-year period 1957-67, was 110,000 acre-feet per year. During
that period, an average of 50,600 acre-feet per year was diverted from the drainage basin above
Wanship Dam. The surface-water discharge from Parleys Park enters the Weber River below
Wanship Dam through East Canyon Creek and Silver Creek; the discharge from Parleys Park
averages about 20,000 acre-feet per year.

The consolidated rocks of the Wasatch Range and Uinta Mountains contain large
quantities of ground water, mostly in fractures and solution openings, and numerous springs
discharge water from the consolidated rocks. Despite the abundance of springs and the fact that
mine workings in the Wasatch Range tap large flows of ground water, most wells yield only smali
supplies of water from the consolidated rocks. The primary permeability of the rocks is low, and
wells can produce large yields only if they intersect fractures and solution openings.

Consideration of the water budget for Deer Creek Reservoir, astride the Charleston thrust
fault, indicates that there is no net loss of water from the reservoir through the fault. An
unbalance of about 17,000 acre-feet of water per year in the water budget for the valley fill in
Heber Valley, however, may represent outflow from the valley through the consolidated rocks.

Most of the wells in the area derive water from the unconsolidated atluvial fill in the four
valleys. The valley fill consists of a poorly sorted mixture of rock material ranging in size from
clay through boulders. There is no evidence to suggest the presence of zones of either very high

or very low permeability in any of the valleys; and the valley fill in all the valleys is saturated,
generally to within a few feet of the land surface, mostly with unconfined ground water.

Geophysical studies indicate that the valley fill may be as much as 800 feet thick in the
deepest parts of Heber Valley and more than 300 feet thick in most of Rhodes Valley. Rocks of
Tertiary and Quaternary age are more than 1,600 feet thick in the northern part of Rhodes




per year. The ditference, an average of 1,600 scre-feet per year, plus any diversions from Beaver
Creek, is the conveyance loss of the canal.

The discharge of Beaver Creek is not measured, but the creek enters the Weber River
between the stations near Oakley {site 2, fig. 5) and near Peoa (site 4, fig. 5). No other perennial
tributaries enter this reach of the river, although the Weber-Provo diversion is taken out: the
difference in average discharge at the two stations, adjusted for the cana! diversion, should
therefore approximate the average discharge of Beaver Creek. Although the everage discharge of
the Weber River near Oakley for the entire long period of record is 159,300 acre-feet per year,
the discharge near Oakley for the period of record available near Peoa is smaller—about 139,000
acre-feet per year. The Weber-Provo Canal diversion (average for the period 50,600 acre-feet per
year) is removed from the river below this station, leaving about 88,500 acre-feet per year as the
discharge of the main river above the gaging site near Peoa. The average discharge at the station
near Peoa, however, is 107,100 acre-feet per year; the river gains 18,600 acre-feet per year
(average) between the two stations. Some of the gain is undoubtedly ground-water discharge
from the unconsolidated deposits in Rhodes Valley, but most of the gain is the discharge of
Beaver Creek; an arbitrary estimate of the contribution from Beaver Creek is about 17,000
acre-feet per year.

The gaging station on East Canyon Creek is many miles downstream from the area of this
study; less than half the drainage area of the creek above the gaging station is in the study area. It
is probable, therefore, that the average discharge of East Canyon Creek from the study area does
not exceed 15,000 acre-feet per year.

Chemica! quality

All surface water from the Weber River drainage basin that was analyzed was chemically
suitable for domestic, stock, and irrigation use. Chemical analyses of seven samples of surface
water from the Weber River drainage basin are reported in table 5. All the samples are dilute
calcium bicarbonate type water. The most concentrated of the seven samples (445 mg/l} was
from Silver Creek at the old Silver King Mine near Park City. The stream at that point almost
certainly included ground water discharging from the mine tunnels, which is more concentrated
than most surface water in the area.

GROUND-WATER HYDROLOGY

Ground water in the consolidated rocks
The consolidated rocks in the Heber-Kamas-Park City area are an important element in
the total ground-water system of the area. Springs and wells that discharge water from the
consolidated rocks are the principal source of supply for water users in the mountains. Moreover,
much of the water that enters the rocks in the mountains either reappears as springs along the
margins of the valleys or moves into the unconsolidated valley fill as recharge in the subsurface.

Water-bearing units

The consolidated rocks underlying the Heber-Kamas-Park City area range in age from
Precambrian to Quaternary. A generalized stratigraphic summary of the consolidated rocks is
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given in table 1. This is 8 composite section and nowhere in the area are gll the formations
present. Plate 2 is a geologic map showing the areal distribution of the various rock units.

The rocks in both the Wasatch Range and the Uinta Mountains have been subjected to
considerable deformation and sre greatly fractured, faulted, and folded. The most prominent
displacement in the erea is the Charleston thrust fault, which crosses the south end of Heber
Valley. Several smaller thrust faults have been mapped, and high-engle faults of small
displacement are numerous. Joints and fractures are ubiquitous, and solution openings are
common in the carbonate rocks. These openings and the faults play 8 major role in controlling
the movement of ground water in the area. Small folds are abundantly present, but they exert
little influence on ground-water movement

4

Water moves through the rocks along the abundant fractures, solution openings, and fault

planes, and thus any formation may be, at least locally, water bearing. In his report on the Park

City Mining District, Boutwell (1912, p. 24) observed that the water in_the mines came

principally from “the ved_shale and massive quartzite” {Woodside Formation and Weber
Quartzite). Officials of the United Park City Mining Co. agree that most of the water in that

company’s workings appears in tunnels that penetrate the Weber Quartzite (J. lvers, Jr., oral
commun., 1867).

In 1967, the few wells in the project area that were finished in the consolidated rocks
derived their water from only 11 of the more than 30 geologic units under the area. The
producing formations were the Quaternary tufa deposits, the Tertiary volcanic rocks, the Knight
Conglomerate, the Preuss Sandstone, the Twin Creek Limestone, the Nugget Sandstone, the
Chinle Formation, the Ankareh Formation, the Thaynes Formation, the Oquirrh Formation, and
the Weber Quartzite. Other units, especially the carbonate rocks of Pennsylvanian, Mississippian,
and Devonian age, yield water to springs in the area, and Feltis (1966, p. 14-17) states that in the
Uinta Basin, southeast of the study area, some water is obtained from the Park City Formation of
Permian age and from the Uinta Formation of Tertiary age. More wells in the study area obtain
water from the Tertiary volcanic rocks than from any of the other formations, probably because
the volcanic rocks are the shallowest consolidated rocks in the areas where most of the bedrock
wells are located.

Aquifer characteristics

In a broad way, for the purpose of evaluating areal movement of ground water, the highly
fractured rocks of the Wasatch Range can be regarded as a single homogeneous squifer, and the
same Is probably true of theﬁmm'iWI scale involved in
selecting sites for the development of water supplies, however, the aquifers are grossly
heterogeneous. Information from drillers’ tests of wells finished in the consolidated rocks shows
that the development of supplies of water sufficient for irrigation, industrial needs, or public
supplies from the consolidated rocks depends upon the wells intersecting water-bearing fractures.
Even in a fracture system that is properly described as ““closely spaced,” however, the distance
between adjacent fractures may be very large compared to the diameter of a well. Hence, the
construction of wells to intercept water moving through fractured rocks tends to be a
“hit-or-miss” affair. The large discharge of water from mine tunnels near Park City should not be
taken as an indication of the potential yield of wells. Each tunnel drains meny miles of workings,
whereas a well usually drains a relatively small area. Small supplies, adequate for domestic use in
single-family dwellings, can probably be obtained from several of the consolidated rock units.

Drillers’ reports of a few wells (table 3) include the results of pumping tests, generally of
only a few hours duration. The test results were evaluated by the method of Theis and others
(1863} to derive the values of aquifer transmissivity included in table 1.




Table 1.—Generalized stratigraphic summary of the consolidated rocks of the

Heber-Kamas-Park City area

but Jecally excesds 70 feet.

Iying bods. Tels appetently 1o poreceble and trsmsnite wator
readily,

aAge Pormation Lithelogy ant thicknese Vater-bosrving propeciios
t Calearoous tufa deposited from the water of mrul n'rtul. Yields some wmuter to wlls, WMmerous werm springe Llew
g Tofa doposite Beorly pure calciwm carb .. Very p from tufs Soposits, but source of weter §s probably weier-
-

Tertiory

Extrweive igmecus vecks

Chiefly sndesitic pyreclastice with some intercalated flow zocks,
faciudes Kaetley Volcanice and Tidble Fermation. Thicknese wn-
cortain, but reportedly may axceed 1,000 feet.

Yields oone water to welle, chivily sn the Parleys Park
and te mumtrous small springs. l\al of the sbeerved lptlul
ors along frectures er centects, urtnlvlq sstinated
from drillers’ reporte as about 320 fe°/d/fc.

Intrveive igneous zocke

Includes & fev emsll bodies of basic rocks in the Uints Mountains
snd many large massss of granitic vocks in the Wasstch fange.
Thicknass unknown,

Intrusive rocks yield some weter in mine tunnels from frectures,
but have little significency aa aquifers in the erea.

Fowvkes Forustion

Tuifacoous and limy beds and local conglomarstic lenees. Thick-
meee and stratigraphic reletions wncertain. Present only in
sxtreme northwestern part of the stwdy area.

Not known to yield weter in the study srea.

Uiata Yormation

Tiuvis]l and laks depoeits. Present snly in the sxtreme south
ond of the study area. Thickmass in the ares unknown.

Not known to yield water In the study srsa, dut reportedly
suppliss some wrlle locally In the Uinta Basin to the south-
asst (Faltis, 1966).

Enight Conglomarsta

Gray and reddish conglomerate in massive beds, chiafly flwvial.
Thicknese a8 much s¢ 2,000 feet,

Yields water to a fov wells in the mnrthern part _of the study
area. Transmiseivity probahly Jess than 138 fe/4/fc,

Tertiory ond

Cratacoous

Vanship Formation of
Rordley (1952)

Morine sandstone and shale. Thickness as much as 5,000 fest.

Bot known tﬁ yield water in the atwdy ares.

Cratosaous

Zzho Cawyon Conglemerste
of Bardley (1944}

Conglemersts and- conglomeratic sandstons snd same shale and &
fov coal beds. Thickness st Jesst 3,100 fast.

Kot penctrated by wella fn the study srea, but supplies a fev
springs.

Freatfer Formation

Noomarine snd marine sandstone, shala, end cosl. Thicknass
wore than 2,100 fest.

Mot panetrated by welle fm the stuly aree.

Probable source
of & few smsll springs.

Price River Formstion

Conglomarats and shals. Thichnass as wuch as 1,300 fast, but

probably lass in the study ares. Prasent only in the axtreme
south end of the area.

Sot known to yield water in the sruiy arsa.

Aspen Shale

Dark gray marine shale. Thickness about 250 faet.

Da.

Zalvin Formation

Continental depoeits, predominantly red colored. Thickness sbout
1,500 faet.

Not penetrated by welle in the atwdy srea, but supplies & fev
springs.

Jurasete

Morrison FPermation

Continentel deposite, locally comtaini bund. é1 re-
mains. Thicknass wncartain, perhaps as mch a9 1,200 feec.

Mot known to yield water in the study ares.

Preves Sendstone

Nomarire eiltstone and sandstona. Thickness probably more
than 1,000 faat.

Yields small mmounts of water to ¢ fov walls in the gres. In-
suffictient data to sstimata tramemiesivity.

Twia Creek Limestons

Light-colored splintery limestone. Thickness ss much se¢ 2,000
foet,

Tields water to seversl wells and springs in the ares, probably
from fractures end solution e!'lll.l. Dstas suggest trens-
miseivity of less than 133 fe /dfce.

Jurassic(?) o

tetasete(?)

Wogget Sandstone

Crossbedded sclian sandstone, generally scms shade of red.
Thickness as much a5 1,200 feer.

Vields water to several welle in the ates. Transmissivity
mn!lv Jov (about $3 [27/4/fe) Mt locally as high s
335 £/t

Telaeatie

Chisle Formation

Mixed normatrine sadiments, g
probably less than 300 fast.

11y ved. Thick uncertain,

Yields small emounts of water to welle in the ’l;lly‘ Park
area. Tramsmissivity prehably Yees than 135 fro/d/fc.

Shinarwp Nember of the
Chiale Formation

Tlovial sandetons and conglomerace, Thickness adout 100 feet
in the study ereas.

Not kmown to yisld water in the studv srea.

Ankereh Formation

Chisfly red siltetons, ssndstone, and sbale. Thicknmess more
than 1,000 fest.

Yields 2 1ittle water to wells In the Parleys Park sres from
sandy bads. Insufficient data tw estimats transmissivity,

Thaynee Formation

Calcarsous marine sediments. Thickmess more than 2,000 feet.

Yields eome water to & fev welle end springs, largely from
fractures snd solution epentinge. Insufficient data te esti-
wmate transmissivity.

Uosdside Pormstion

%ed siltstone, sandetone, and shale. Thickness about 500 feet.

Raportedly ylelds water te the mine twnnels in the Perk City
area from fractures.

Peruian

Parh City Formation

Limsstone, Phosphorite, therty siltscone, snd shale. Thickness
about 1,500 feet.

Mot tapped by wella in the stmly o

+ But reportedly ylelds
sone weter in the Vinta Bastn (Fe

ve 1966).

Dissond Creek Samdstone

light-colorsd crossbeddad sandstons. Thickmess wp to 1,000
feat. Present only in the axtreme south ead of the atudy arvea.

Siciman Limsstone

Dark-colored, brecciated, thin-bedded limestone., Thickness up
to 1,600 feet. Present enly in the extreme south end of the
stwdy arvea.

Kaither of these two formatinme $a eurfficiently extensive in
the etudy srea to be imporiant as aquifets, No welle fn the
arss tap efther formatiom, bui ¢ fow small springs in the

axtreme south end of the area praduce water from ene orf bath
of these formatioms,

Poruion ond
Pennsylvaatan

Oguirrh Fermation

taterbaddad .

and 14 {aing some shale and
ailtstome. Thickness as wuch as 8,000 int. but probabdly
less In the study sarea. Present oanly south of Neber City.

Yields some water to wlle end spiings, chiefly From fractures

and io;u!in openings. Transmtanivily estimated as abouwt
270 feljd/fe.
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Table 1.—Generalized stratigraphic summary of the consolidated rocks of the
Heber-Kamas-Park City area—continued

Age Vormet lon Lithelegy ond thickness Ueter-bosring prropesting
Chjsfly gray crossbodded sandotons, Thichmess wp to 3,000 feet. Vislds smal) smounts of water to & fow welle, Primary perws-
k4 eber Quartatte sbiltty Lo very Jow, but yeportedly pislde large quentfiies
! of weter frem froctures In the mine wnrhings mesr Parh Clty.
s Principel sovece of wator tn the aines.
Norgan Permetise Sed sandstone and shals interfingers with the Maber Quartsite B0 infermation on water-besring properties In the otudy sves,
Ll is pare. Thickness wp to 1,000 feat. but primary pormestility s prohetly Jow,
Light-gray sarine Jtisestens. Thickness 230-40C feet. o wells panstrate the formatsnn fn the atudy erea, but ft
Boved Velley Limsstens yieldes water te mumarous eprinss. ’
it
.- Marine shale, stltetons, clsy and 14 Thickness Wot penstrated by wells $n the ares, but eupplies s fov smal)
22 Saaning Caryon Shele 300-300 feet. * * springs. '
EE
T »
LE
Chiefly marine 1% and dolemites. Thick from 3,000 Not penetrated by wells in the ares, but ylelds vater from
5; mch'-.:?‘h'nn‘n:u:mhn te 6,000 faet, ' fractures snd solution epenings Ve many springe. A majer
asquifer,
-
£t
5 riss sedimentary recks unhﬂy’-h-lu and quartsites. Thickness -ecrul.a.' probadly ot knowvn te yleld wster in the stuwdy ares.
i Camb enivided wp to 3,000 feat.
[ 3
E Precambrian rocks wndivided Chiefly matasediments. Thickness wnknown. Water-bearing potestial wnknown, but probably small.
Recharge

In most of the mountainous area, the soil cover is thin and permeable, and rain or
snowmelt can infiltrate readily. The rapidity of infiltration into the rocks in the mountains is
indicated by the reports that the discharge of the mine tunnels in the Park City area increases
noticably during the period of spring snowmelt and runoff. Moreover, observation well
(D-2-5)32bad-1, finished in the Tertiary volcanic rocks, shows small rises of water level only a
few hours after 2 rainstorm over the area. The water level in one of the nonflowing thermal

springs near Midway (see p. 21) also rises rapidly in response to rain or snowmelt in the
mountains.

Movement

As has been indicated, water moves through the consolidated rocks readily, principally
along the abundant zones of fracturing and solution openings. The direction of movement is, in
general, downhill from recharge areas in the mountains to discharge areas near the margins of the
valleys.

Whether any appreciable amount of water leaves the study area through the consolidated
rocks is difficult to ascertain, but an unbalance of 17,000 acre-feet per year in the gound-water
budget for Heber Valley is probably due to movement out of the valley through the consolidated
rocks. The structural feature most commonly suspected of draining water from the erea is the
Charleston thrust fault, which passes entirely through the Wasatch Range. Deer Creck Reservoir,
on the Provo River, lies directly across the outcrop of the Charleston and associated Deer Creek
thrust fault (see pl. 2}, and the water budget for Deer Creek Reservoir (see p. 8) indicates that
there is no loss of water from the reservoir along the thrust planes. Because there is no detectable
movement of water from Deer Creek Reservoir down the Charleston thrust fault, it is probable
that no significant amount of ground water leaves the study area along the fault.
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Discharge

The principal manmade discharge of water from the consolidated rocks in the area is
through the extensive mine workings in the vicinity of Park City (fig. 7). The amount of water
discharged by the few small-capacity wells that penetrate the consolidated rocks is only a very
small part of the total discharge. Natural discharge is through numerous springs, mostly eround
Jhe maroins of the valleys, end throuah direct infiltration into the unconsolidated deposits in the

valleys.

The total discharge from mine tunnels is estimated as at least 50 cfs {cubic feet per
second) or 36,000 acre-feet per year. The discharge of the Spiro Tunnel, near Park City, was
reported in 1935 as about 15 cfs and “a rather steady flow™ for several years (G. H. Taylor,
written commun., 1935). The flow of Drain Tunnel Creek, which consists principally of the
discharge of the Ontario No. 2 Drain Tunnel, is measured at a weir about 5 miles downstream
from the mouth of the tunnel {fig. 2). The losses to evapotranspiration between the tunnel
mouth and the weir probably equa!l or exceed any gains from ground-water discharge to the
stream. The average discharge of Drain Tunne! Creek is 15.9 cfs (18 years of record). The
drainage from the Mayflower Mine enters Drain Tunnel Creek downstream from the
above-mentioned weir; in 1967-68 the discharge of the Mayflower Mine drainage was estimated es
about one-half that of Drain Tunnel Creek at the weir. Smaller amounts of water are discharged
from other tunnels in the area.

The water discharged from the Alliance Tunnel {quantity unknown) provides the

municipal supply for Park City; the discharge from the other tunnels is used for irrigation in
Parleys Park and Heber Valley.

A large but undetermined amount of water is discharged from the consolidated rocks
through numerous springs. In 1968, the Utah State Engineer’s records included claims to water
from about 250 springs that discharge water from the consolidated rocks. The springs are nearly
all associated with fractures or solution openings. The largest springs in the area flow from
solution openings in the limestones of Pennsylvanian and Mississippian age. For example, three
springs near the mouth of Snake Creek Canyon discharged about 13 cfs from the limestones
during the summer of 1967.

An unusual hydrologic feature of Heber Valley is a group of thermal springs near the
town of Midway. Although the springs are located on the Snake Creek alluvial fan, and are
underlain in part by alluvium, their source is deep seated and they represent discharge from the
consolidated rocks. A more detailed discussion of the thermal springs has been given elsewhere
{Baker, 1968), and they will be described only briefly here.

Most of the thermal springs do not flow and are known locally as “’hot pots.” The typical
hot pots are small pools of warm water that occupy shallow depressions in the tops of mounds of
calcareous tufa {fig. 8). Seventeen hot pots in the area have been examined by the writer. Four of
the hot pots are artificially discharged to supply water to swimming pools at resorts, 2 pots
occasionally overflow, and the other 11 discharge water at the land surface only by evaporation,
although some thermal water may be discharged into the valley fill in the subsurface.

The temperature of the water in the 13 pots without artificial discharge ranges from 12°
to 34°C (54°-94°F), and the highest temperatures are in the 2 pots that occasionally overflow.
Water temperature in the 4 pots that are artificially discharge ranges from 38° to 40°C
(100°-104°F). Addition of heated water from below to many of the pots is very slow, and the
water of a few potsistower than that properly classified as *“thermal.”
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Figure 7.—Water discharging from the Spiro Tunnel near Park City.
Water moves from the tunne! mouth to this drainage ditch through
the pipe in the background. Discharge is about 15
cubic feet per second.

Figure 8.—Typical hot pot near Midway. View looking east from a
point about 7 feet above the ground. The opening is about 9 feet
in diameter and the top of the rim is about 5 feet above the
road in the upper left corner of the photograph. Water
level is about 1.5 feet below the rim.




In addition to the hot pots, at least 7 thermal springs in the area flow perennially. The
discharge of these springs ranges from & few gallons per minute to about 3 cfs; the total discharge

of the 7 springs in 1967 was ebout 7 cfs. The water temperature of the 7 flowing springs ranges
from 30° to 46°C (86°-144°F).

Chemical quality

Nearly all the nontherma! water from the consolidated rocks is suitable for domestic use
according 1o the standards of the U. S. Public Health Service {1962); the exception s SOMme water
from the volcanic rocks that is high in iron. All the water is hard to very hard, and many residents
of the area use ion-exchange type softeners in their domestic water systems. Water from the hot
pots is too mineralized to be desirable for domestic use, and plentiful supplies of better water are
available from the springs that furnish the public supply of Midway. Even water from the hot
pots is used by livestock; and, according to the criteria established by the U. S. Department of
Agriculture (U.S. Salinity Leb. Staff, 1954), all water from the consolidated rocks in the area is
suitable to use for irrigation. Although water from the hot pots is in the high salinity hazard class

for irrigation, it can be used for salt-tolerant crops on the premeable and well-drained soils in
Heber Valley.

Samples of water for chemical analysis were collected from 28 springs, wells, and tunnels
that tap the consolidated rocks; the analyses are included in table 5. The locations from which
the samples were collected and diagrammatic representations of the concentrations of the
principal dissolved solids in some of the samples are shown on plate 3. Four kinds of water can be
distinguished from four general sources in the consolidated rocks. Figure 9 illustrates average
analyses of samples of the four kinds of water.

Water from the sandstones and limestones of Jurassic age and older is represented by
diagram 1 (fig. 8). The water is of calcium magnesium bicarbonate type and is not highly
mineralized; the concentration of dissolved solids in 13 samples from these formations ranged
from 104 to 488 mg/l. Most samples were hard according to the classification of the U. S.
Geological Survey (more than 120 mg/l hardness), and many samples were in the very hard range
{more than 180 mg/l). The concentration of silica was low; the samples ranged from 8.2 to 25
mg/l, but most were below 20 mg/l. The percentages of sulfate and chloride were low {each less
than 20 percent of the total anions), and chloride was generally slightly lower than sulfate.

Diagram 2 {fig. 9) is typical of water from the shales of Triassic age; 1 sample was
collected from a spring, 1 from a well, and 3 from mine drain tunnels. The water is of calcium
sulfate type, and generally more concentrated than that from the limestones and sandstones. The
concentration of dissolved solids in 5 samples ranged from 218 to 691 mg/l. All samples were in
the very hard range; the hardness of 2 samples exceeded 300 mg/l. Concentrations of silica ranged
from 6.3 to 21 mg/l.

Water from the volcanic rocks is represented by diagram 3 (fig. ). The volcanic rocks
yield calcium bicarbonate type water; the concentrations of & samples ranged from 249 to 1,020
mg/l. Four samples were in the very hard range, but water from the volcanic rocks was generally
softer than water from the shales. Concentrations of silica were much higher in these samptes
than in water from other sources in the area. The silica concentration ranged from 22 10 52 mg/l,
but only 1 sample was below 30 mg/l. The relative concentrations of sulfate and chloride in these
waters was also distinctive; the samples contained from 3 to 5 times as much chloride as sulfate.
The volcanic rocks are the only consolidated rocks in the area that yield water containing
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substantially more chloride than sulfate. One sample was very high in iron (34 mg/l), but this
seems to be 2 local condition; the few other analyses indicate little or no iron in solution. |

Water from the hot pots is & celcium sulfate bicarbonate type {diagram 4, fig. 8), and is :
by far the most mineralized water in the srea. Concentrations of dissolved solids in 10 samples of ;
the therma! water ranged from 1,650 to 2,160 mg/i, and tota! hardness ranged from 860 to 1,270
mg/l. The water is saturated with respect to calcium carbonate st normal temperatures and
pressures; calcium carbonate precipitates from samples that are allowed to stand for & few days
exposed to the atmosphere.

~

Ground water in the unconsolidated deposits

The principal source of water to wells in_the Heber-Kamas-Park City &rea is the
unconsolidated alluvial fill in the major valleys. Unconsolidated deposits in the mountains have
ittle signiticance as aquifers. The strat‘fgraphy, lithology, and water-bearing characteristics of the
unconsolidated deposits are summarized in table 2. The ereal distribution of the various units is
shown on plate 2.

Wl J

' - -

Table 2.—~Generalized description of the unconsolidated deposits in the

Heber-Kamas-Park City area
Wit Litholegy sed thickness Mater-bearing properties
Posrly sorted sixters of msterial uachg in uu trom cuy to bowlders. These doposite form the bast and mret preductive aquifers n
Yoveger slloviwm 411 bede spprar te ba lesticular ond & Tt the study area. Witer-table fontitions predgminsts. WNy-
frem 0 to about 1,000 feer. Underlies the walley noan of Raber Valloy. Orsulic conductivity vangee frem 30 to 30 f23/4/¢¢3; esti-
Bhodas Yalley, Porleys Park, and Bound Valley ond forws low terraces wated specific yield ranges frem 13 te 13 percent. Moot
aleng the mergina of Naber sod Rhiodes Valleys, Ths two mmnits esmmot W wells end many oprings 1n the otuly srea yield water frem
i distinguished litholegically; the terreces are maspped a3 sldar allwvim these Seporits.
Older sllwvimm end the valley floors as younger sllwwium, but e)der alluviws prebably
b slso walarliss the walley fleors.
z’ Suserted material reanging fres elay th » Tatckn ke Rpdrologic propertins wnknown, but the scattered small de-
Laadelide deposits Present enly i o fow fsoleted aress of thl -u-nln posics havs no hydrelogic eignificance n the aree.
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Heber Valley

Heber Velley, on the Provo River, is the largest of the four valleys included in the study
area (pl. 1 and fig. 1). The valley floor is roughly triangular in plan and has an area of ebout 44
square miles. The Provo River enters the valley at the northern apex of the triangle and flows out
near the southwestern apex. Three small tributaries of the Provo River—Lake, Center, and Daniels
Creeks—enter the valley near the southeastern apex, and a fourth tributary, Snake Creek, enters
ebout midway on the western side of the valley. The valley floor is thickly blanketed with
unconsolidated debris, and each of the tributary streams has built a substantial alluvial fen at the
mouth of its canyon.

Two wells in Heber Valley that pass through the entire thickness of unconsolidated
material reached consolidated rocks at depths of about 310 feet. Geophysica!l studies, however,
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indicate that the maximum thickness of the unconsolidated deposits may exceed 800 feet locally
(see appendix, p. 67). The material is poorly sorted, and because there are no well-defined beds
of material of very low or very high permeability, the unconsolidated valley fill can be treated as
a single, essentially homogeneous, water-table aquifer.

Aquifer characteristics.~The calculated hydraulic conductivity of the aquifer in Heber
Valley Is about B0 fts/day/ft2 (cubic feet of water per day per square foot), and the
transmissivity is in the range of 6,700-20,000 ft3/day/ft. These values were calculated using
values of specific capacity of wells obtained from drillers’ tests end using the value for
ground-water accretion to Deer Creek Reservoir calculated on page 8. Conventional aquifer tests
were not made because the valley contains no large-capacity wells.
[

Drillers’ reports for 35 wells in the valley include the results of pumping or bailing tests,
generally of 2 hours duration or less (table 3). The specific capacities determined from these tests
ranged from 0.2 to 25 gpm (gallons per minute) per foot of drawdown. Because the specific
capacity of a well is greatly influenced by the well construction—thickness of aquifer penetrated
and open to the well, method of finish, method and amount of development, and a host of other
factors—as well as the duration of the test, the largest specific capacities are probably most
indicative of the potential of the aquifer. The largest specific capacities of wells in Heber Valley
(25 gpm per foot of drawdown) were used to calculate the aquifer transmisivity by the method
of Theis and others (1863); the calculated transmissivity was about 6,700 ft3 /day/ft.

The calculated ground-water accretion to Deer Creek Reservoir is 47,000 acre-feet per
year {p. 8). Using Darcy’s law in the form:

T=1184Q/IL

where Q is the ground-water discharge (47,000 acre-feet per year), 1 is the slope of the water
table near the reservoir (0.02 foot per foot), and L is the length of the reservoir shoreline
adjacent to the valley fill (13,800 feet), the transmissivity, T, is calculated as about 20,000
ft3/day/ft.

The specific yield of the aquifer material was estimated from drillers’ logs as follows:
Each logged material was assigned a value of specific yield and this value was multiplied by the
percent of the total depth logged as that material; the resulting figure was the weighted specific
yn«eld for the given material in that hole. The weighted specific yields of all the materials reported
in each log were summed to give the average specific yield of all the materia! drilled. The values
of specific yield assigned to the various materials reported by the drillers were values that have
been determined largely by hydrologists in other areas and the interpretation of drillers’ terms
followed the schemes summarized by Johnson (1967, tables 17 and 24).

The specific yield of the upper 30 feet of the aquifer material was estimated from 20 logs;
the values of specific yield ranged from 8 to 20 percent and averaged sbout 14 percent. The
specific yield of the total thickness of material penetrated was estimated from 17 logs of the
deepest wells in the valley. The tota! depths of the wells ranged from 100 to 225 feet and
averaged 144 feet; the values of specific yield ranged from 7 to 21 percent and averaged ebout 12
percent. Accordingly, the value of 14 percent {for the upper 30 feet of the'material) was used to
compute annual recharge, and the value of 12 percent (for the total thickness of the valley fill)
was used to compute the amount of water in recoverable storage in the aquifer.
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Ground-water budget.—The ground-water budget for the valley fill in Heber Valley is
summarized as follows:

Acre-feet

Recharge:

Irrigation water arjd precipitation on the

valleyfioor ........ et e et e e ec sttt e 56,000
Subsurfaceinflow ...... cresaen et essen e n s 30,009
Total recharge: 86,000

Discharge:

Net evapotranspiration loss (evépotranspiéaﬁon

lessprecipitation) . . . v v v vttt i it i ettt et 11,000
To Deer Creek Reservoir .. ........... et e 47,000
ToProvoRiver . . . ... ...ttt iennrnesrtonsanes 11,000
Subsurface outflow ....... Gttt e ettt 17,000
Total discharge: 86,000

The derivation of each of these values is explained in the following sections on recharge
and discharge.

In the calculations of recharge and discharge (both in Heber Valley and in Rhodes Valley)
the assumption is made that precipitation on the valley floor is entirely consumed by
evapotranspiration. This assumption is, of course, an oversimplification; some of the precipitation
reaches the water table as recharge and some runs off as surface water. The calculated totals for
both recharge and discharge are not affected by the simplification.

Recharge.—The unconsolidated deposits in Heber Valley are recharged by precipitation
on the valley floor; by infiltration of surface water, especially water spread over the land for
irrigatioh; and by subsurface inflow from the surrounding consolidated rocks. The amount of
recharge derived from the infiltration of precipitation is small and probably occurs primarily
during the spring period of snowmelt. Direct infiltration of water from the Provo River is also
small; most of the time the Provo River through Heber Valley is a gaining stream and removes
water from the aquifer rather than adding water to it.

The infiltration of irrigation water is the major source of recharge to the valley fill. Most
of the valley bottom is irrigated, and because the infiltration rate is rapid, each application of
irrigation water adds considerable recharge to the aquifer.

The average annual recharge in Heber Valley is somewhat more than the average annual
change in storage, but the difference between annual change in storage and annual recharge
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probably is not great. Hence, the everage annual change in storage can be used as the budget
estimate for average annual recharge.

The average annual change in storage in the water-table aquifer Is equal to the product of

the annual change in saturated thickness, the specific yield of the aquifer material, and the area
of the aquifer.

Water levels in about 25 wells in all parts of Heber Valley were measured by various
agencies, and were reported by the Provo River Commissioner, during the period 1845-60. The
Commissioners’ reports distinguish four subareas or divisions of the valley. The four divisions,
their approximate areas, and the average annual change of saturated thickness in each division for
the period 1945-60 (from the Provo River Commissioners’ Annual Reports) are tablitated below:

Average annual change

Area in saturated thickness
Division (acres) (feet)
Above irrigation 3,000 4,97
Midvatley 21,000 25.68
Lower valley 3,200 13.62

River bottom lands 800 7.58

The estimated average specific yield of the upper 30 feet of the squifer materials is 14
percent; if that estimate and the tabulated figures are used in the equation, the computed average
annual change in storage in the unconsolidated deposits in Heber Valley is 86,000 acre-feet.

The principa! sources of recharge to the valley fill, as stated earlier, are infiltration of
irrigation water and subsurface inflow from the consolidated rocks. Neglecting minor sources of

recharge, the approximate contribution from each of the principal sources can be calculated from
the following data:

The total amount of water diverted for irrig.ation in Heber Valley each year is reported by
the Provo River Commissioner; the average for the period 1945-60 was 87,000 acre-feet per year.

The average amount of water required by crops in the valley ddring the irrigation season
(May-September) can be calculated by the Blaney-Criddle method (Blaney and Criddle, 1962).
Using data published by the Utah State Engineer’s office (Criddle and others, 1962) for hay and

mixed pastures in Heber Valley, the crop water requirement is calculsted as 43,000 acre-feet per
irrigation season.

Part of the water required by the crops will be furnished by precipitation during the
growing season. Using data from the May-September precipitation map of Utah (U. S. Weather

Bur., 1963), the precipitation on the valley floor during the irrigation season is calculated as
12,000 acre-feet.
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So the contribution to recharge, in acre-feet, from irrigation is:

-~

Water diverted for irrigation .. cvcvvvvnencevscecscancansss s 87,000

PluspfeCipimtion .-'..-.t.o.-..ll-.o...ooo.oonoo..-o'.+‘2,m

Total: 99,000
Less crop water requirements . .. ........ Cesnsssennnanss . .—43,000
Difference (available for recharge): 56,000

And the contribution from subsurface inflow, in acre-feet, is:

Totalrecharge ....cceceevvvvcescnane tecsertessessssasns 86,000
Less recharge from irrigation .......cccveveeenecevecsnnons -56,000
Difference (recharge from subsurface inflow): 30,000

Movement.—The direction of ground-water movement through the unconsolidated
deposits in Heber Valley is shown by the water-table map (fig. 10). In general, the direction of
movement is toward the Provo River and downvalley. During periods of peak stream discharge,
the direction of movement in the immediate vicinity of the river probably would be reversed.

The water-table map indicates that Snake Creek, like the Provo River, is generally &
. gaining stream in Heber Valley. The three tributaries from the east {Lake, Center, and Daniels
Creeks), however, are losing streams. The coarse-grained fan deposits across which these streams
flow as they enter the valley are at altitudes well above the main valley floor, and the water table
is several tens of feet below the surface of the fans {fig. 11). The increased depth to water in the
area of these alluvial fans reflects the higher altitude of the land surface; the slope of the water
table beneath the fans is about the same as the slope of the water table elsewhere in the valley
(fig. 10).

Water-level fluctuations.—The water level in wells in Heber Valley fluctuates in response
to the seasonal recharge-discharge cycle {figs. 11 and 12 and table 7). Generally the water table is
highest in late May or early June and gradually declines through the summer, fall, and winter.
The lowest level of the year is commonly reached in February or March, shortly before the spring
thaw. With the coming of the thaw and the heavy spring runoff, the water table rises rapidly, and
again reaches & high in May or June. This seasonal rise and fall of the water level is illustrated by
the graph of well {D-4-4) 14abb-1 (fig. 12).

Man’s activities have somewhat altered the cycle in Heber Valley. One effect is the
intermittent addition of recharge by irrigation during the growing season. In well (D-4-4)23bcc-1
(fig. 13), the smooth summer decline of the water level is interrupted by many small but rapid
rises, each resulting from the rapid infiltration of irrigation water applied to nearby fields. A
second effect of man’s activities is shown by the same graph—near Deer Creek Reservoir the
water level in the aquifer is controlled by the water level in the reservoir (fig. 13). Except for the
minor fluctuations from irrigation during the growing season, the graph of the water level in the
well is a subdued image of the graph of the water level in the reservoir.

Comparison of the longterm graphs with the graph of departure from normal
precipitation at Heber {fig. 12) shows that the aquifer is in a state of equilibrium, with recharge
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Figure 12.—Water levels in selected wells in Heber Valley and cumulative
departure from the 1831-60 normal annual
precipitation at Heber.

about balanced by discharge. Very wet or very dry years are reflected by unusually high or low
water levels, but the peaks of each graph cluster about an average line, and there is no indication
of a significant long-term change in water levels in Heber Valley.

Storage.—The total volume of water in storage in an aquifer can be calculated by
multiplying the total volume of the aquifer by the total porosity of the aquifer material, but such
a figure is of little value, because part of the water in an aquifer is held tightly by molecular
forces and cannot be recovered. The recoverable water in storage, that is, the volume of water
that can be removed from storage by wells, is equal to the product of the volume of the aquifer
and the specific yield of the aquifer materials. It is difficult to get an accurate estimate of the
total volume of alluvial fill in a valley, but the volume of water theoretically recoverable from
the upper 100 feet of the aquifer can be calculated.

Available information on the thickness of the valley fill in Heber Valley indicates that it
extends at least 50 feet below the water table under most of the valley and at least 100 feet
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below the water table under at least two-thirds of the valley. The average specific yield of the
squifer material to a depth of 100 feet is estimated as 12 percent. Using these figures, the volume
of water theoretically recoverable from dewatering 100 feet of the unconsolidated deposits in
Heber Valley is calculated thus:

28,000 acres x 50 feet x 12 percent = 170,000 acre-feet (approximately) for the upper 50
feet and;

28,000 acres x BO feet x 0.66 x 12 percent = 110,000 acre-feet {approximately) for the
next 50 feet;

total 170,000 + 110,000 = 280,000 acre-feet. ,

The statement that 280,000 acre-feet of water is theoretically recoverable from the upper
100 feet of valley fill in Heber Valley should not be construed to mean that it is practicable,
under present conditions, to recover all, or any substantial part, of that amount. The calculated
280,000 acre-feet of water could be removed only by dewatering the upper 100 feet of the
aquifer. However, the ground water in the valley fill and the surface water in the Provo River and
its tributaries are two parts of a system that is presently in dynamic equilibrium. Efforts to
dewater any part of the aquifer would, of course, upset that equilibrium, and would have
far-reaching effects on the system. This point is discussed in greater detail on pages 46-47.

Well (0-4-4)23bcec-1

Cesr Creek
Reserveir

~

i | - 1 —L 1 1 1 1 o 1 1 1 1 1

sy funs July fug. Sapt. get. Rov. nc:.l Jan, Fsb. Har. Aps . Kay June
1887 1968

Figure 13.—Water levels in well (D-4-4)23bcc-1, near the south end
of Heber Valley, and water stage in Deer Creek Reservoir.
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Discharge.—~Ground water is discharged from the unconsolidated deposits in Heber Valley
by pumping from wells, by evapotranspiration, by effluent seepage, and probably by subsurface
outflow through the surrounding consolidated rocks.

The total volume of water pumped from wells in the valley is very small, and there have
been no drastic changes in lrrigation practice for many years; hence the long-term
recharge-discharge regimen is fairly stable and should be in balance. The average annual discharge,
therefore, should be about 86,000 scre-feet per year.

The total evapotranspiration from Heber Valley, calculated by the Blaney-Criddie method
(Blaney and Criddie, 1962) is about 81,000 acre-feet per year. (evaporation from Deer Creek
Reservoir is not included in this amount). Part of the evapotranspiration loss is the grop water
requirement and is supplied by irrigation water and summer precipitation {p. 28); and according
to the assumption made on page 27, part of the loss will be supplied by the winter precipitation.
The net evapotranspiration loss from the ground-water body, therefore, is calculated as follows:

~.

Acre-feet
Tota‘wapotranspiration .....l‘..l.......'..l....'..81.m

Less crop water requirement
(irrigation water and May-September

precipitation) ..... cesesanes cestenes Ceteseenenens —43,000
Less October-April precipitation .....ccc00uv.e. ceees.=27,000

Net evapotranspiration loss of ground
Water ..coveen. cecesesensna Cetscesnnecnnns ... 11,000

Ground-water discharge by effluent seepage includes the accretion to Deer Creek
Reservoir (47,000 acre-feet per year, p. 8) and the discharge to the Provo River (11,000
acre-feet per year, p. 12). Ground-water discharge to the Provo River apparently occurs
throughout the length of the river in the valley.

The total discharge from the foregoing calculations is 69,000 acre-feet per year, or 17,000
acre-feet less than the average annual recharge. No direct evidence of subsurface discharge from
the valley fill has been found, but this unbalance in the recharge-discharge calculation may
indicate such subsurface discharge,

Thus the average annual discharge, in acre-feet, from the unconsolidated deposits is:

Net evapotranspiration 105s ......cccvveeenerecennenna 11,000
To Deer Creck Reservoir voeveeecess cesesnee ceessssss 7,000
TOProvORIVEr oo cveveeennccncsscananas ceecssseses 11,000
Subsurface outflow ............. feeesectoasanns .... 17,000
Total discharge . .... ceeenaen Ceececeesecane .o 86,000
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Chemical Quality.—~All the water sampled from the unconsolidated deposits in Heber
Valley was chemically suitable for domestic use, according to the standards of the U, S. Public
Health Service, slthough 2 samples of sulfate type water and 1 sample of mixed type were
somewhat ebove the optimum in dissolved solids, and all samples were hard to very hard. The
water is satistactory for stock or for irrigation.

Chemical analyses of 10 samples of water from the unconsolidated deposits in Heber
Valley are reported in table 5. The locations from which the samples were collected and
diagrammatic representations of the concentrations of the principal dissolved solids in some of
the samples are shown on plate 3.

Seven of the 10 samples were calcium bicarbonate type water, with dissolved soligls
ranging from 187 to 446 mg/l. The hardness of the 7 samples ranged from 144 to 324 mg/|, in
the hard to very hard range. Silica concentration ranged from 12 to 43 mg/l; the samples that
were high in silica came from the east side of the valley, where the rocks forming the valley wall
are predominantly volcanic. :

Two of the 10 samples were calcium sulfate water, and both contained more dissolved
solids than the calcium bicarbonate water. One of these samples came from a well at the north
end of the valley, very near the outcropping of the Triassic shales, and the water was similar to
that found in the shales {diagram 2, fig. 8). The concentration of dissolved solids of this sample
was 727 mg/l and the hardness was 464 mg/l. The other sample of sulfate type water came from a
well near Midway. That well taps a layer of gravel overlain by tufa, and the water is similar to
water from the hot pots, but more dilute. The sample contained 1,160 mg/l dissolved solids, and
the hardness was 770 mg/l.

One of the 10 samples was a calcium bicarbonate sulfate type water. That sample came
from a shallow dug well in the tufa deposits near Midway, and the water appears to be a mixture
of hot pot type water and the dilute calcium bicarbonate type water commonly found in the
valley fill. The concentration of dissolved solids in the sample was 661 mg/l and the hardness was
434 mg/l.

Rhodes Valley

Rhodes Valley, the second largest of the four valleys in the study area, is nearly
rectangular in plan, with the long axis of the rectangle oriented about north-south (pl. 1 and fig.
1). The area of the valley floor is about 39 square miles. The Weber River flows westward across
the north end of the valley, entering and leaving through narrow canyons. The principal drainage
of the valley is by Beaver Creek, which enters the valley from the east near the south end, flows
northwestward, and joins the Weber River where that stream leaves the valley. At the south end,
Rhodes Valley terminates in a bluff that overlooks the Provo River.

The alluvial fill deposited in Rhodes Valley by the Provo River (see p. 5-7) is probably
more than 300 feet thick under most of the valley. In addition, a sizeable alluyial fan has been
formed where the Weber River enters the valley, and smaller fans mark the mouths of Beaver
Creek Canyon and Hoyt Canyon.

When the upper Provo River changed course, the stream entrenched itself in its former
valley floor. Thus nrearly 100 feet of unconsolidated material is exposed in the north side of the
Provo Canyon &t the south end of Rhodes Valley (fig. 14a). The material is poorly sorted and
only weakly stratified {fig. 14b).
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on the teilings deposited at Richardson Flat. The tailings were
piped from the Onterio Mine Shaft south of Park City &t a rate

of 63 gallons per minute. This information is in the NPPES permit

section files and can be obtained by contacting Mr. Steve McNiel
of the Water Pollution Boerd.
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Siorage and Handling: Section 7.

LAURYL THIOCYANATE

General Information

Formuls: CH,(CH,),/CH,SCN.
Constant: Mol wt: 221.3.
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See thiocyanstes. An insecticide.

LAWRENCITE. Seeferrous chloride.

LAWRENCIUM

Genera! Information :

Description: A synthetic transuranium element: At. No. I03
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Constant: Atwt: 257,

Hazard Analysis

Radioactive.

LEAD

General Information

Synonym: Piumbum.

Description: Bluish-gray, soft metal.

Formula: Pb.
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11.288 8t 20° /20°C, vap. press.: I mm at $73°C.
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TLV: ACGIH (recommended); 0.2 milligrams per cubic
meter of air.
Radiation Hazard: Section S. For permissible Ievels. sce
Table 5, p. 150

Anificia! isotope 3ph, Balf life 52 h. Decays to
stable %571 by electron capture. Emits gamma rays of
0.28 McV and others and X-rays.

Natural isotope **Pb (Radium-D, Uranium Series),
Balf life 22 y. Decays to sadioactive #9Bj bﬁcmmmg
beta of 0,018 (80%), 0.061 (20%)
emits gamma rays of 0.046 McV. *Pb usually exists in
equilibrivm with its daughters **Bi and **Po.

Natura! isotope #2Pb (Thorium-B, Thorium Scries),
half life 10.6 b. Decays to radioactive #*Bi by emit-
ting beta particies of 0 16 (%), 0.34 (81%), 0.58 (14%)
MeV Also emits nrmm rays 0f 0.24, 0.30 McV and X-

Fire Hmrd Moderate, in the form of dust when exposed to
heat or Bame. See also powdered m

Explosion Hazard: Moderate, in the lonn of dust when ex-
posed to heat or flame.

Disaster Hazard: Dangerous; when heated it emits highly
toxic fumes; can react vigorously with oxidizing
materials.

Countermeasures

Ventilation Control: Section 2.

Personal Hygiene: Section 3.

First Aid: Section 1.

Storage and Handling: Section 7.

LEAD ACETATE
General Information

Qunnnmicm: Cuoar af load

Description: White erystals, soluble in water. Commercial
grades are lrequcaﬂ; brown or gray lumps.

Formula: Pb{C,H,0,),

Consdu;'lgs Mol wt: 319.35. lap: 75°C; anhydrous 280°C,

Hazard Analysis and Conntermeasures

See lead compounds. An insecticide.

Shipping Regulations: Section 1.

IATA: Poison B, poison label; 25 kilograms (passenger),

95 kilograms (cargo) (solid).

LEAD ACETATE, MONOBASIC
Genera! Information

Description: White powder.
Formuls: Pb,OH(C,H,0,)..
Constant: Mol wi: 608.6.

Hazard Analysis and Cosntermeasures
Sze lead compounds.

LEAD ANTIMONATE

Genera! Information

Synonyms: Naples yellow; antimony yellow.
Description: Orange-yellow powder.
Formula: Pb,(SbO,),.

Constant: Mol w1:9932.

Hazard Analysis and Countermeasures

Sce lead and antimony compounds,

LEAD ARSENATES
Ceneral Information
Synonyms: Lead o-arsenate; kead di-o-arsenate; bezd mono-
o-arsenate; lead pyro-arsenate; lead m-arsenate.
Description: White erystals.
Hazard Analysis
Toxicity: Highly toxic. Sec lead compounds and srsenic
compounds.
TLV: ACGIH (recommended); 0.15 milligrams per eubic
meter of air.
Disaster Hazard: Dangerous; on hesting it emits highly
" toxicfumes.
Countermeasures
Storage and Handling: Section 7.
Shipping Regulations: Section 11.
1.C.C.: Poison B, poison label, 200 Ibs (solid).
Coast Guard Classification: Poison B; poison label.
JATA: Poison B, poison ladbel, 25 kilograms (passenger),
95 kilograms (cargo) (solid).

LEAD-m-ARSENATE. Scckead arsenates.
LEAD-0-ARSENATE. Sec kead srsenates.

LEAD ARSENITES

Genera! Iaformation

Synonyms: Lead o-arsenite; lead m-arsenite.
Eucription: White powder.

Toxicity: Hnﬁly toxic. See kad compounds and arsenic

staster Hmrd. Dangerous; on heating it emits highly
toxic fumes.
Countermeasures
Storage and Handling: Section 7.
Shipping Regulations: Section 1.
1.C.C.: Poison B; poison label, 200 pounds (solid).
Coast Guard Chmﬁatm Poison B; poison label.
JIATA: Poison B, poison label, 25 kilograms (passenger),
95 kilograms (cargo) (solid).

LEAD m-ARSENITE. Scelead arsenites.
LEAD-o-ARSENITE. Scclead arsenites.
LEAD AZIDE

General nformation

A

+ am e n ———e o ——— o i

S ——



=

. ™ ©

‘RECORD OF
COMMUNICATION

[g»:'f‘ow_ut cAlt  [Joiscussion

Orfiecovar  Deconrentnce

DoTHEn sreciry) (312! > 'S33~Gr2r

(Reco¥6 of Iiem chechod abave)

30:

Moty Mayell

Olak Stake Depl.  Herlihn

FR

M:WK L. GP&:\‘V\L

on:v /). o /‘é’ J

T

SUBJECY

| Use of =ui

Q\'(.. Er:(\%' VJO“’.PV(&P'O'LOV S@UOV'

SUMMARY OF COMMUNICATION

\k)\\bv\_ as\cc‘ ‘\" ‘“r\e_ ‘T’o&i&iu 'Er‘.(\%q WM\ S \Jw((
Lov walu supply Presendl  Mary soid ¢, g s
089(\ oS o6 '&m\cup Saurce O—% é—upp(aa L.OLJ-\,\

dvtnd 3 N&ﬂx

CONCLUSIONS, ACTION TAKER OR REQUIRED

Osed well 6rua;\d wa&v\ Vel HR S,

TO:

INFORMATION COPIES

EPA Ferm 13004 (7-72)

REPLACES EPA HQ FORM B300-3 wHICH MAY BE USED UNTIL SUPPLY I3 ExnausTeD.




EOY .

— -
RECORD OF fr.{ PHoNECALL  Ooicussion  Dficrovyar Deounn':_na
COMMUNICATION Oornenisreciry)

(Record of Item chechod gbove) -

T iy Warriiglon TR EGeink [ /a3 /g

%\'k G\J] - P\M"WT €« E - TIME

SUBIJECT

%pa\u:’dm)‘?af\ﬁ Qk{b , O

SUMMARY OF COMMUNICATION

W asked obad poputafion Sovve \:3 monies pecd
woedn supplies, Jennile slades Wud & Llowda
Lo apowr\w\da dg00 paogle & N sy
fo chovt 15,000 O~ M bl ol W

w‘\ V\&QA &\C\ 3 WS Own,

CONCLUSIONS, ACTION TAKEN OR REQUIRED

Osed Wt inle Sor amd,  uRe

" JANFORMATION COPIES

TO0:

EPrAs Ferm 13004 (7-72) REPLACES EPA MG FORM 8360-3 WHICH MAY BT USED UNTIL SUPPLY I3 EXNAUSTED.



I __—HU
RECORD OF ‘ ﬂ PHONE CALL Oomnscussion  Dritrovaer [JCoNFERENCE
COMMUNICATION Domntnsreciry)

(Rocoré of hiem chechod shove)

':JFA'.:':’ l&S’bDn% bﬁeﬁrsob::, - ﬂ’bﬂ A B eTin L o

+/23/ &

— 9 ~Ser( Ev& e
Lo isrisatid by sopply valls drawieg lrom ollig, o

Whes asked ac ¢ _‘.frzdalfd Ly om at{)u}xu ol
WDweer ,Crac\ QUi mn NS bt d 0n s
oxpputnt o~ Mo area. He sid wone i Yo
S walet, |

CONCLUSIONS, ACTION TAKEN OR REQUIRED

Vaed 2wlo o~ "\avsr\s,- HRS

INFORMATION COPIES
T0:

EPA Ferm 13004 (7-72) REPLACES EPA HQ FORM 8300-3 WHICH MAY BE USED UNTIL SUPPLY I3 EANAUSTILD



(A2 )

RECORD OF Dfuonecatt  Qouscussion . Daicovar  eonrtnence
COMMUNICATION Domnensreciry)

. (Recor@ of ftem cheched above)

™ Feed Do bevow T Mg L. Geginl V23 /e

f’- E L {1 4

SUBJECT

Use oA éur-Quce v.m*w

SUMMARY OF COMMUNICATION

When GS\ud v O'Q LSUf-QOCQ UUOJ&\ delr 'LI&
u.)'\‘uu:— = vw:\GS (\,ﬂw“&‘\ww O'Q Q("«, tr‘f’(!

Sjtﬂ‘lfC{ \vr:ao&\w of MQ: ?@s{uw ﬁrMs,

CONCLUSIONS, ACTION TAKEN OR REQUIRED

US(’(& .\MQ'OV\M&M %v “ra;vs,&, Q\Q&

SINFORMATION COPIES
TYO:

EPA Ferm 13004 (7.72) REPLACES CPA HQ FORM 8300-3 WHICH MAY BE USED UNTIL SUPPLY 13 CXMAUSTED.



Kef. U

ecology and environment, inc.
4106 EAST FLORIDA AVENUE, SUITE 350, DENVER, COLORADO 80222, TEL. 303-767-4964
International Speciafists in the Environmental Sclences

TO ¢ FILE
FROM : Jeff Holcomb Qff Wrlat’
DATE : July 12, 1985

SUBJECT: Waste Quantity, Richardson Flat Tailings

In a telephone conversation between Jeff Holcomb, Ecology and
Environment, Inc., and Kerry Gee, Geologist/Engineer, United Park
City Mines, the following information was provided by Mr. Gee:

- the estimated quantity of waste or tailings material at

Richardson Flat is in excess of 2 million tons

- depth of the tailings varies from O to 10 feet

recycled paper



ENVIRONMENT! “ROTEGTION AGENCY

PR R "E"'ﬂ'(l

8o, LOINSliewn

Envifonmch Services Division CHAIN OF CUSTUDY RECORD Dl G uew |
. PROJ NO PROJECT NAME ) I N
R8-8505.3| Lchardson Flot- T hgo . Wkl Dele— ‘7/9§<
. _ P NO. (IR ———— —
oF & AEMARKS
CON- ”
. R TAINERS 0 (}
STAT.NO.{ DATE | TIME §' = STATION LOCATION \V AnLysis
' | e : Tae # “Tyre Connay
X z / | 2-3bo8
X sﬁ;&c@z’m.%ﬁd.[tana / ] R-26085
l o
Lfd’m'%'ﬁ‘[‘“f [ | £-26056
K| \uSi-poch: ol Il ER6087 )
x £ 4 [/ 2-26027 v
x Upstre 455 : Zm 2 2 -39t -ﬁ%ﬁm
A |y a! L by D0 et v o f°:;16"" [
A K/eaﬁ&;ﬂn_dzm Tressed 2 . 2 2yiers IR |
A QE_M Taterithot Shreea| Q) | 3238004 .
X | Tt Shesm; 40° Sqﬂbh”‘j 2 e RV o
X | Lot Sherrn; @ tulonA A G s VY Lhiy
TP Lo Lot PO
3302177
Refinquished by: (Signeture) Date/Time Recelved by: (Signature) Relinquished by: (Signature) vDatoITlme Recetved by: (Signature)
O 4 : Clasfgs | 00 | |
sfinquished by:tslgnalma Date/Time Recelved by: (Signature) . Relinquished by: (Sighature) Date/Time ﬁ?ce!vedby:(Slgnamm)
Relinquished by: (Signature) Date/Time ?seg:lv'ed f,orL boratory by: " Date/Tims Remarks
/4 é/ﬂ/e(l o720

d Fochity

Spitt Samples:
) Acoepted ) Deotines

“Tgnalvre

Rt.'eelwl .
3/5‘7" Ofenn CL-J: 6/?{4’( Sa(s L«Lf

8-2047



s

~

ENVIRONMENTAL PR
REGION VHI, DEN

ON AGENCY
COLORADO

LABORATORY SERVICES REQUEST

 fr=/
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i Aluminum Zl 7‘ M \lAd 172 | n7 439 [/ 45D
Ant imony v |\ ;j \ v \l Q) 14 |Vl 35 /] 19 -
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Calcium v % V| V| 139cep| A 1900 | V| 24600 | 8800
Chromium vV v V| 45~ | A 2 | ¥ Zsm |v] 25
Cobalt v v/ | V| 25~ | A 25|/ 4sT LS~
Copper V] | V| / V] I | 9 8o |V /&8
Iron vV 4 / V7235 |~ 387 |v|290 |V /520
Lead v v A 147 |~ 93 V|4 1 237
Magnesium Vi % V(22200 | 434000 | N et V| 3s¢voo
Manganese v v W 7684 Y] 43¢ || 727 (V| o
Mercury 11 X “( 0.2 |- 01 Y] o057 |V ol -
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Vanadium A Lo vl £70 | oA t T A iy
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